Introduction
This paper is of a research -cognitive feature. It presents a methodology for the identifi cation of point objects (trees) in a wooded area, having an average degree of terrain details condensation and small denivelation of the terrain. The applied methodology was based on the use of hand-held GPS receivers with navigation applications and functions.
The advantage of the presented method is the speed and relatively low cost of development. In the economic and technical aspect the presented method for identifying trees may be applied in practice, eg. by the forest service. (Of course, using one of three types of receivers, and not all at the same time -as has been the case for the research). It can be used not only for labeling or identifi cation of individual species of trees, but for example feeding grounds, waterholes and any peculiarities occurring in the area. In addition, positioned and placed on the local thematic maps (eg. travel maps) places particularly worth a look or even those that should be avoided due to the risk of, which may occur in them, may aff ect the improvement of the quality of tourist information. They can also serve the purpose of the promotion of the region.
Navigation devices used in the fi eld and described in this publication provide the accuracy of coordinates determination (positioning) even of 2-3 meters [4] for some point objects and can be used for updating the maps and thematic databases of topographic objects.
The State of Research
In terms of research on the use of GNSS and GPS equipment in specifi c fi eld conditions, which for this type of measurement are wooded areas, there are a few studies in the form of publications. From the point of view of the subject presented in the title of this paper, [7] deserves att ention -elaboration, in which the authors in a synthetic way show the specifi city of GNSS measurements in the forest area using different classes of receivers and selected measurement modes. In turn [5] describes the preliminary results of experiments with the use of EGNOS system, made with the Garmin GPSmap 76CSx receiver. Later studies [6] showed an acceptable accuracy and precision of the manual GPS receiver with the EGNOS signal. On the identifi cation of surface objects (plots), and their key att ribute (areas) was writt en in papers [2] and [3] . These works show that GPSmap 76 Garmin receivers were used in the Single Area Payment Scheme for the determination of the areas of plots and they met the criteria of precision regarding the control of applications submitt ed by farmers (concerning the direct payments for crops). And in [4] has been shown, that in specifi c cases GPSmap 76 receivers, the Nautiz X7 and GPSmap 62st -can be used as tools to obtain data for thematic maps updates for your reference for illustrative purposes.
These receivers may thus serve (to a limited extent) for the identifi cation of point or surface objects on the ground depending on the type and degree of the density of situational objects.
Methodology
The study used partly the database of 2013 [1] . The author in this paper made the thematic map and database for 12 natural monuments for the stand inventory purposes. Measurements which are the subject of analysis of this paper were made one year later. Measurements were carried out with the two navigation type, handheld receivers GPSmap 76, Garmin GPSmap 62st, completing and verifying them with the receiver of a wider range of applications -Nautiz X7, in which the map was recorded as an orthophotomap. Thus, three independent measurements of the same objects were made by means of three diff erent types of receivers. In the case of the tested receivers, data obtained using the Nautiz X7 are the most similar to the actual.
The aim of the study was to determine the diff erences in the obtained coordinates using diff erent types of GPS receivers. In each of the receivers EGNOS correction was enabled, increasing the accuracy of coordinates determination by the receiver. In order to record the coordinates of an object using GPSmap 76 and GPSmap 62 -"waypoint" function was used and then the "mark" key to save the points in the memory of each of the receivers. In both cases, an "averaged position" function was used, which increases the accuracy of positioning.
In the next stage of the work, the transfer of data from the receivers to the computer was carried out and then they were developed in the offi ce. Coordinate transformation was performed from the WGS84 system to geodetic System 1992, so that the diff erences of points coordinates values measured using the above mentioned types of GPS receivers, were expressed in metric measure rather than in degrees. It should be noted that the standard sett ings of these GPS receivers enable obtaining of the geographical coordinates (N, E).
Despite obstacles partially covering the horizon (limiting the scope and power of the reception of the satellite signals used for positioning points), for 8 of the 12 test items direct and clearly defi ned access was obtained. This means that 3 of the 12 trees were found by the navigation function "fi nd" with the use of additional databases in the form of att ribute table with the description and picture of the monument of nature. These three cases of identifi cation of trees (1, 6 and 9) require the use of a table of descriptive and graphics att ributes from the database of a group of natural monuments, located in the area of research. The cause of the equipment failure in this regard was the fact that there are these trees in a large cluster, in the presence of other tall trees nearby. It should be remembered that the tested receivers need an open horizon to be able to position accurately enough. In addition, their accuracy is low enough that the positioned point can be found within a radius of 2-7 meters from the indicated position in the "waypoint" mode. In the case of measured trees, the situation is simplifi ed because they are always visible in the fi eld and can be recognized in sight. With additional descriptive database with information on the species, diameter and tree photo -we can clearly identify it in a wooded area with no risk of confusion. The main objective of the research is to determine the size of the diff erences in the positioning using diff erent types of hand-held receivers obtained by registering the coordinates and their mutual comparison. Table 1 shows the results of the coordinates measurement with the use of three types of GPS receivers: Nautiz X7, GPSmap 76 and GPSmap 62st. The coordinates are expressed in degrees in WSG84 system. In the following part of the study the calculated diff erences between the coordinates of the points will be presented (obtained using the above mentioned types of receivers). For a bett er reading of the diff erences between the obtained coordinates of the point objects a transformation from the WGS84 coordinate system to 1992 system was made. In this way the obtained results are given in metric measure. The coordinate values after transformation are shown in Table 2 . Table 3 presents a list of coordinate diff erences for given objects in a metric measure and basic statistical analyses. Red color highlights objects that required using an existing database for identifi cation in the fi eld. Figure 1 illustrates the dispersion of coordinates diff erences in the X direction. The Figure 2 shows the dispersion of coordinate diff erences on the Y axis. These drawings show substantial diff erences in the positioning of the same points -using various types of receivers. In the next graph (Fig. 3) there is the trail marked when registering the coordinates of individual points (trees) and traveled route. The results of coordinate registration with the use of the receiver GPSmap 76 are marked in red. The results of the coordinate registration with the use of the receiver GPSmap 62st are marked in green. The results of the coordinate registration with the use of the receiver Nautiz X7 are marked in blue. In this fi gure, the mutual distances between the measured trees can be seen. They apparently do not seem to be large. After the calculation (from coordinates) of the mutual distances of the positioned points, the essence of the problem can be seen. Table 4 summarizes the calculated displacement vectors of the points positioned using diff erent types of receivers. The smallest diff erences show results for the coordinates obtained using GPSmap 76 and GPSmap 62st because these receivers are of the same class of accuracy. The average diff erences of positioning between the presented types of receivers range approximately between 3.5 m and 5.5 m.
Results

Conclusions
On the basis of the tests can be concluded, that the results presented in this publication show, dependent on the fi eld conditions, capabilities for handheld receivers for the identifi cation of point objects in a wooded area.
Tested receivers are suitable for the identifi cation of point objects in the space of the forest in a limited way and can be used only for guidance and illustrative purposes.
The presented methodology can be used to a limited extent for tourist map updates or for regions promotional purposes. Knowing the coordinates of point objects it is possible to use the FIND function to fi nd the object on the ground using each of the mentioned receivers: GPSmap 76, GPSmap 62st oraz Nautiz X7. And [4] the positioning accuracy of the receivers in the open area with enabled WAAS / EGNOS is respectively for GPSmap 76 (7-10 m), GPSmap 62st (3-5 m) and Nautiz X7 (2 m). Note, however, that in the space of wooden area the accuracy is lower.
